In general haematology, a knowledge of the size distribution of the red cells can be of great value. In the past this information has been obtained by means of a Price-Jones curve (Price-Jones, 1911; 1920) : the disadvantage of this technique is that the red cells are distorted during the preparation of a dry blood film.
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The introduction of electronic counters has enabled an accurate estimation of the mean corpuscular volume (M.C.V.) to be more easily obtained (Brecher, Schneiderman, and Williams, 1956 ). Mixed cell populations in an abnormal specimen, however, can give rise to a normal M.C.V.
The development of the model J. Coulter automatic particle size distribution analyzer, used in conjunction with the Coulter counter model B, enables a histogram of the size and distribution of red cells in a blood sample to be made in 100 seconds (Brecher, Jakobek, Schneiderman, Williams, and Schmidt, 1962) .
The following is a description of tests carried out in order to establish the type of pattern produced by normal blood samples, as a preliminary to ascertaining the suitability of the instrument for detecting early changes in red cell volume.
MATERIALS AND METHODS
Blood from normal individuals was collected into E.D.T.A. (Sequestrene) anticoagulant. Ideally the red cells should have been suspended in their own plasma, but this was impracticable (Brecher et al., 1962) . Although Eagle's basal medium diluted (9:1) with distilled water is a suitable diluent, the following diluent (Williamson, 1967) has been found to be satisfactory in this laboratory:-NaCl (A.R.), 90 g., was dissolved in 10 litres of distilled water, to which was added 20 ml. of 40% formaldehyde solution and 50 ml. of buffer solution. This was well mixed, the pH being 7-3. The solution was filtered by gravity through a Kieselguhr filter (grade Pasteur), and 1 ml. of 30 % bovine albumin added. Buffer solution was made up of 53-4 g. Na2HPO4, 9-35 g. NaH2PO4, 1 litre of distilled water, and 15 ml. 40% formaldehyde (as a preservative). This fluid is easily Received for publication 20 April 1967. prepared and has excellent keeping properties. The Coulter A.P.S.D.A. model J provides a histogram, drawn in ink on special graph paper, which is divided on its horizontal axis into 25 equal increments (or windows), each of which represents a size range of red cells.
The Coulter model B (a modification of the model A) counts the number of cells in each size range which pass through the aperture in four seconds. This information is stored by the plotter and then registered on the histogram.
The counts in each window are registered so quickly in the glow counter that it would be difficult to record each reading. To make this easier, only alternate windows are registered, the glow counter being disabled during intervening counts. As each window is being accumulated, the pen, of which the vertical motion has been stopped by the height of the corresponding count of the previous window, traces a horizontal line at that level.
INSTRUMENT SETTING
The aim was to produce a histogram which would cover a size range from 0 to approximately 200 cubic microns. This could be obtained by using a suspension of particles of known mean volume. A small amount of a 'spore' powder (M.C.V. = 29-9 c,u) was emulsified in approximately 1 ml. of wetting agent (Nonidet P42). The emulsion was added to the diluent until a suitable concentration of particles, as observed on the oscilloscope, was obtained. The amplification control and aperture switch were adjusted so that the majority of pulses occurred just above the centre of the screen. With the instrument used this was obtained with an amplification setting of 4 and aperture current of 1/4. Care was taken to avoid a high aperture current setting as this could cause boiling in the aperture. The lower and upper thresholds were adjusted to any setting, the lower always being below the upper, and the plotter was then brought into operation.
The window in which the highest peak of the histogram occurred was noted. This was found to be window 17. As the mean volume of the particles was 29.9 c,u, each window was scanning a range of 1-8 c,. This indicated that the range covered by the selected settings was only from 0 to 45 c,t. If the amplification of the impulses were reduced by a quarter, a range from 0 to 180 c,u. would be obtained. Further histograms, with the amplification set at 1 and the aperture current at 1/4, produced a peak in window 4, indicating that the range now covered was 0 to 180 cp.
These settings were confirmed by using another 'spore'
powder' with a different M.C.V. (52-5 cvi).
The correct settings having been established, a histogram of a 1 in 50,000 dilution of normal blood was traced. This produced the highest peak in window 11. As each window was equivalent to 7-2 c,, the volumes of the cells The plotter has two controls, a recessed switch in front and a Vernier dial on top. These, when used in conjunction, can control the height of the peaks so that they correspond to a known number of cells. The fact that the Coulter B records the total number of cells in alternating windows facilitates this calibration. The settings chosen were those which gave a count of 60 cells for each division on the vertical scale of the special chart paper provided. As the height of the histogram was dependent on the number of cells in the suspension, it was decided that the concentration of the cell suspension should be r .
standardized. A suitable concentration was found to be 50,000 cells per 0 5 ml. In each case a preliminary dilution 180 of 1 in 50,000 was made and counted, the concentration being adjusted if necessary. The preliminary normal range imum and was established by examining 50 samples of venous blood from normal adult males and females. A composite histogram of the maximum and minimum peaks in each window was made from the results obtained (Fig. 1) In order to facilitate the detection of minor variations in cell-volume distribution, which may not be apparent on direct visual examination of the histogram, two indices were elaborated, macrocytic index and microcytic index. The macrocytic index was a ratio of the total numbers of the macrocytes to normocytes and the microcytic index the ratio of microcytes to normocytes. Microcytes were taken as those cells which peaked in windows 5 to 10 inclusive, i.e., less than 72 cu. Normocytes were those cells which peaked in windows 11 to 14 inclusive, i.e., 72 to 100-8 c,u. Macrocytes were those cells which peaked in windows 15 and over, i.e., greater than 100-8 cp. The indices were calculated by comparing the sums of the heights of the various peaks in each section. In the 50 normal histograms produced, the microcytic index was never greater than 0 50 and the macrocytic index never greater than 0-75.
To assess reproducibility a bulk dilution of red cells was made and divided into seven aliquots: histograms of each of these were traced and the macrocytic and microcytic indices were calculated (Table) . (Table I) and analysed in the usual way to give the mean cell diameter and coefficient of variation (Dacie, 1956 Table I but the degree of overlap is noted and a diameter of 9 5, 10-0, 10-5 etc., is assigned as seems appropriate to the degree of overlap. Similarly at the 7,U setting, the degree of separation of the image pairs which
